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This Invention relates to a jig for the location 
V of two or more tubular sections of circular cross-section in 
coaxial end-to-end relationship. The jig is suitable for 
holding the tubular members In end-to-end coaxial relationship 
while the members are being welded together. 

The jig of the invention is particularly 
applicable to the location of sections of a stator blade casing 
for a gas turbine engine while the sections are being welded 
together , 

Heretofore it has been proposed, for example in 
TJ,S. Patent No. l,878,72j>, of Stovall, to provide a Jig having 
shoes which move radially outwardly under the influence of the 
relative movement of complementary conical bearing surfaces^ 
the shoes engaging inner surfaces of tubular parts to be 
centred and holding them during welding. Each shoe was a 
sector of a circle and was of fixed radius and therefore of 
fixed curvature. It will be appreciated that with such shoes' 
there will only be one position In which the outer surfaoes: of 
the shoes will lie upon a true circle. It follows that, to 

completely support the tubular members, the shoes would have to 
be of such a radius that In their expanded position their outer 
surfaces lay on a true dircle which was Identical to the 
internal cross-section of the tubes to be welded. 

However, such an arrangement makes no allpwanpe 
for manufacturing tolerances In the components to be welded and 
If these were slightly larger in diameter than the circle of 
the shoes but were, nevertheless, within allowable tolerances, 
such an arrangement would hot effectively centre them and 
support them during welding because If the shoes are expanded 
further they will cease to be a true circle and will only 
support the components at spaced apart zones around the 
periphery since the curvature of the outer periphery of the 
shoes will no longer conform with the inner periphery of the 
sections to be welded. 
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Conversely, if the sections are slightly smaller 
in diameter than the expanded dianjeter of the shoes of the Jig 
but are, nevertheless, within the allowable tolerances, the 
shoes will not support the sections throughout their whole 
periphery since the curvature of the outer periphery of the 
shoes will not mate with the curvature of the inner peripheries 
of the sections • 

It is extremely important in such welding jigs- 
that the. inner peripheries of the tubular members being weldod 
are supported substantially throughout their periphery • One 
reason why it is important is that with surface contact around 
the whole periphery the heat applied to the members being welded 
is quickly dissipated into the jig. A second reason is that as 
the weld cools it shrinks but if the inner periphery of the 
weld is held around substantially its whole periphery then the 
weld will be held smooth and concentric and there will be ' no% 
distortion* If the weld is not fully supported, then distort! oj|i 
will oocur during cooling • 

It will be seen that fulifc support of the inner 
peripheries of the parts to be welded cannot be obtained with 
shoes of fixed' curvature as proposed in the prior art ove>r a 
given band of tolerances since the curvature of the shoes canno^ 
ohange and there will be only one position and therefore one 
diameter in which full support can be given. . ■, « .. 

The ob jeot of the invention is to provide a jig 
that will hold two or more tubular sections of circular cross- 
section in coaxial end-to-end relation and will internally 
support substantially the whole periphery of each of the 
seotions over a given range of tolerances, the diameter of the 
supporting parts being adjustable within working limits to the 
diameters of the sections. 

A further object of the invention is to provide 
a jig which will hold two or more tubular sections of circular 
cross-section in coaxial end-to-end relation and which may be 
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, . ; aply assembled and dismantled as the assembly proceeds and 
after it is finished. 

The invention will now be described by way of 
example with reference to the accompanying drawings, in' which 
like reference numerals indicate similar parts throughout the 
various views, and in which: 

Figure 1 is a perspective view, partly cut away, 
of a jig according to the invention having the sections of a 
stator blade casing located on the jig; 

Figure 2 is a detail horizontal section, through 
the jig assembly of Figure 1 except that the parts are shown in 
an initial position whereas in Figure 1 the parts are shown tm 
a final, centred position; 

Figure 3 is a transverse section on the line 3-3 

of Figure 2; 

Figure if is a section on the line of 
Figure 1 and is similar to Figure 2 but shows the segmented 
ring expanded to centre the tubular sections; and 

Figure £ is a transverse section on the lines 
£-5? of Figure ij.} 

Hef erring now to the drawings, the stator casing 
is indicated generally at 10 and consists of seven sections* 
fthioh, in the finished casing, are welded together ♦ The sections 
which make up the casing are a flanged ring 11 at one en,d .off 
the casing, a first tapering tubular section 12, a first 
intermediate ring member 13, a second tapering tubular section 
lif, a second intermediate ring member l£, a third tapering 
tubular section 16 and finally a flanged ring 17 • As will be 
seen from the drawing, the stator casing tapers from the flange^ 
ring 11 towards the flanged ring 17. 

The jig itself consists of an annular base 
plate 18 having an upstanding annular rib 19* Resting on the 
base plate 18 and confined by the annular rib 19 is a support 
plate 20 to which is welded an upstanding tube 21, the tube 
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.xng sufficiently long to run from one end of the stator 
i casing to the other . . 

Weldea to the tube 21 is a series of eight radially 
projecting webs 22, each formed with three steps on its outer 
edge as indicated at 23, 2ij. and 2?> for the web which is tn 
full view in Figure 1. A cylindrical support ring 26 rests on 
the steps 23 and is welded thereto. Similarly, a cylindrical 
support ring 2? rests on the steps 21). and is welded thereto? a 
cylindrical support ring 28 rests on the steps 25 and is welded 
thereto* 

The flanged ring 17 has an annular rib 29 depending 
from its lower surface? the rib 29 closely surrounds the edge - 
of the' support plate 20 and locates the ring 1? on the sUpport 
plate. A support ring 30 rests on the support plate 20 and the 
upper surface of the support ring is rabbetted at 31* The* ring 
30 is secured by bolts 32 to the support plate 20 and the base 
18, the bolts serving to connect together the ring 30, th* 
support plate 20 and the base 18. The bolts are counter-sunk 
so that their heads are below the level of the horizontal Iddge 
produced by the rabbetting 31 # 

Resting on the support ring 30 is a segmented, ring 
generally indicated at 33 and consisting of segments 33a. The 
inner. periphery of the ring has a conical bearing surface- 3^. 
The outer periphery of the ring has a peripheral groove 3f^fpr 
a purpose hereinafter to be described. 

Moreover, eaoh segment 33a of the ring 33 is pro* 
vided at its inner periphery with a series of radially extending 
slots 33b. The provision of the slots renders the segments 
flexible and the depths of the slots and their frequency are 
chosen so that the rings are more flexible than the tubular 
sections which they are to centre whereby, as the ring is 
expanded, the segments are able to deform so that their outer 
surfaces always lie on a true circle concentric with the jig # 
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Inserted between the segments 33a of the ring and tho 
wall of the rabbet 31 is a substantially rigid annulus 36. The 
annulus has an outer peripheral bearing surface 37 which is 
conical and which is complementary to the conical surfaces 34 
on the segments 33a of the ring. The annulus is secured to the 
support ring 30 by a plurality of circumf ereritially spaced bbltsi 
38. 

It will be seen that, if the bolts 38 are tightened 
down, the annulus 36 will be moved downwardly and the conical 
surfaces 3^ and 37 will move relatively to one another thus 
forcing the segments of the segmented ring 33 radially outwardly. 
The outer periphery of the segmented ring is in contact with ' 
the inner peripheral surfaces of the third tapered tubulir 
portion 16 and also of the flanged ring 17. As the segmented 
ring moves outwardly it engages the inner peripheral ♦walls* of. . 
the portions 16 and 17 to centre them and Ideate then* relatively 
to one another. The, outer' peripheral wall of the segmented 
ring is tapered ^slightly to conform with the taper of -the 
stator casing as a whole. 

The peripheral groqve 35 lies opposite to the Joint 
between the tubular portion 16 and the flanged ring 17 so that 
when the portions are being welded together any weld bead which 
may be formed will be accommodated within groove 35> # , 

Resting on the support ring 26 is an annular .^upport 
plate 39 which has a rabbetted edge l|XU Resting on the 
rabbetted edge ljG is a segmented ring lj.1, each of tke segments; 
of which has a plurality of radial cuts in its inner peripherf e:i 
In order to make It flexible. The outer periphery of the ' 
segmented ring ij.1 is provided with a peripheral groove )\2 to 
©erve a similar purpose as the groove 3£. The Inner periphery 
of the segmented ring has a conical bearing surface U3« 
Interposed between the segmented ring lj.1 and the wall \$.\ of the 
rabbet of the support plate 39 is a substantially rigid 
annulus l|.5>. The outer periphery of the annulus has a conical 
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■ Turing surface If. 6 which is complementary to the conical 
bearing surface 1+3 on the segmented ring. The annulus i|5 is 
secured to the support plate 39 by bolts 1|7 which are threaded 
into the rabbetted edge of the support plate 39 # The outer 
periphery of the segmented ring lj.1 is in contact with the 
abutting edges of the third tubular section 16 and the second . 
intermediate ring 15. The outer periphery of the ring is 
tapered to conform to the general taper of the stator- casing* 
It will be appreciated that as the bolts i+7 are tightened down 
the annulus lj.5 will be caused to move downwardly whereby the 
conical bearing surfaces 1*3 and ij.6 will move relatively to one 
another, the segments of the segmented ring ij.3 moving outwardly 
and being deformed to centre and locate the sections 15 and l6 ft 

Resting on the support plate 39. is a further 
support plate lj.8 having a depending annulus ij.9 which rests on 
top of the plate 39« The plate lj.8 has a rabbetted edge 50 on 
which rests a segmented ring 51* each of the segments 5la of 
which has a plurality of radial cuts £lb in its inner 
peripheries in order to make it flexible. The outer periphery 
of the segmented ring 5l is in contact with the abutting edges* 
of the tubular section llf. and the intermediate ring 1J>, and has 
a peripheral groove 52 to accommodate any weld bead formed ; 
while welding the sections Hj. and 15 together. Interposed 
between the segmented ring 5l and th$ wall f>3 of the rabbeitted 
edge of the support plate 1+8 is a substantially rigid annulus 
5if# The outer periphery of the annulus has a conical bearing 
surface 55 which is complementary to a conical bearing surface 
56 on the inner periphery of the segmented ring $1. The 
annulus is seoured to the support plate lj.8 by bolts 57; and it 
will be appreciated that by tightened down the bolts 57 the 
annulus 5U will be caused to move downwardly thus causing 
relative movement between the conical bearing surfaces 55 and 
56 and moving the segments of the segmented ring 5l outwardly 
to deform and to locate and centre the sections and 15© 


The support plates 39 and 1+8 are secured to the 
support ring 26 by a series of bolts £8 which pass through the 
support plate 1+8 and through the support plate 39 before 
entering the support ring 26. Holes 5>9 are provided in the 
support plate lj.8 to permit the. insertion of a wrenoh to adjust 
the bolts lj.7 as will hereinafter be described. 

Resting on the support ring 27 is an assembly 
similar to the assembly described as resting on the support 
ring 26. A support plate 60 has a rabbetted edge 61 on which 
is received a segmented ring 62, each of the segments 62a of 
which has a plurality of radial cuts 62b in its inner peri~ 
phery in order to make it flexible. The inner periphery of the 
segmented ring has a conical bearing surface 63 and interposed 
between the segmented ring and \ the wall of the rabbetted edge 
is a substantially rigid annulus 6J4. whose outer periphery hfed 
a conical bearing surface 65. The outer periphery of the 
segmented ring 62 is provided with a peripheral groove 66 and 
the annulus is secured to the support plate 60 by bolts 67. 
The operation of this assembly is similar to the operation of 
the assemblies previously described* 

Resting on the support plate 60 is a further support 
plate 68 having a depending annulus 69. The support plate 68 
has a rabbetted edge 70 on which is received a segmented ring 
71 having an inner peripheral conical bearing surface 72. t Each 
of the segments 71a of the ring 71 has a plurality of radial 
cuts 72b in its inner periphery to make it flexible* The 
segmented ring has an outer' peripheral groove 73 • Interposed 
between the segmented ring 71 and the wall of the rabbetted 
edge is a substantially rigid annulus 7lj, having a conical 
bearing surface 75> # The annulus is secured to the support 
plate 68 by bolts 76. Holes 77 are provided in the support 
plate 68 to permit operation of the bolts 67 as will herein- 
after be described. The support plates 60 and 68 are secured 
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Resting on the support ring 28 is a support plate 79 
having a rabbetted edge 80. Resting on the rabbetted edge is 
a segmented ring 8l having an outer peripheral groove 82 and 
an inner peripheral conical bearing surface 83* Each of the 
segments 8la of the ring 8l has a plurality of radial cuts 72h 
in its inner periphery to make it flexible. Interposed between 
the segmented ring 82 and the wall of the rabbet of the support 
plate 79 is a substantially rigid annulus 81). having a conical 
bearing, surface 8£. The annulus 81* is secured to the rabbetted 
edge of the support plate 79 by bolts 86. The support plate 79 
is secured to the support ring 28 by bolts 87. An annular- top 
plate 88 is secured to the support plate 79 by bolts 89. The 
top plate has a depending rib 90 which embraces an upstanding 
rib on the flanged ring 11 and locates the ring. 

In operation, the Jig and s tat or casing are assemble^ 
step by step. Thus the assembly is started with both the tfig 
and the stator casing in their component parts. The base plate 
18 is first laid on a bench and the support plate 20, together 
with its attached tube 21, radial webs 22 and support rings 26, 
27 and 28, are mounted on the base plate. The support ring 30 
is then placed in position and is secured by the bolts 32, the 
bolts also serving to secure together the support plat© 20 and 
the base plate 18. The ring 17 is then placed over the top olT 
the jig and is brought down so that its depending rib 29. is 
surrounding the edge of the plate 20. The third tubular sectioi 
16 is then placed over the top of the jig so that it is resting 
on top of the flanged ring 17. The segments of the segmented 
ring 33 are then placed in position on the support ring 30 and 
the annulus 36 is interposed between the wall of the rabbet on 
the ring 31 and the segmented ring. The bolts 38 are placed 
in position and the annulus is tightened down. 

As the bolts 38 are tightened down, the segments of 
the segmented ring 33 are moved radially outwardly and the 
tightening is continued until the segments of the ring engage 


-lo- 61110 

ae inner peripheral portions of both the flanged ring 17 and 
the tubular section 16 and centre them. 

Referring now to Figures 2 and 3, the parts are 
there shown in their initial positions after assembly and before 
the parts have been centered by moving the annulus 36, It will 
be seen that the flanged ring 17 Is somewhat larger in diameter 
than the tubular section 16, and in order to be able to weld thei 
components successfully together it is necessary that they be 
aligned and centered. The bolts 38 are therefore tightened dowiji 
to move the annulus 36 downwardly thus forcing outwardly the 
segments 33a of the segmented ring 33 ♦ The annulus 36 is moved 
downwardly until the parts 16 and 17 are in alignment and are 
centered as shown in Figures ij! and It will be appreciated 
that during this outward movement eaioh of the segments 33a will 
deform. Since, the segments are more flexible than the components 
16 and 17 * as described above, and since the annulus 36 iff 
substantially rigid, the. segments will always be kept in 
complete contact with the annulus 36 whereby the outer 
periphery of the segments will, since the outer periphery of* 
the annulus may be considered as made up of an infinite number 
of circles pf different diameters^ always lie upon a true 
circle. This is clearly shown with reference to Figures l\. and 
5. 

It follows that when the sections 16 and 17 have 
been brought into alignment by movement of the annulus 36 
they will be concentric with the jig, their peripheries will 
be truly qircular and will be supported throughout their 
length. Due to this complete support the heat applied to the 
casing during welding will be quickly dissipated to the jig 

and, after welding, the complete support will prevent the 
sections distorting during cooling. 

When the sections 16 and 17 have been located 
relatively to one another, the support plate 39 is placed over 
the top of the jig and is brought to rest on the support ring 


-ii- 61110 

Jj and the Intermediate ring 15 is placed over the top of the 
jig and brought down so that it abuts against the top of the 
section 16. The segments of the segmented ring ij.1 are then 
placed on the rabbetted edge of the support plate 39, the 
annulus 45 is inserted between the segments of the segmented 
ring and the wall of the rabbet, and the bolts 1+7 are loosely 
entered to keep the annulus In place. The bolts are not yet 
tightened down to force the segments against the inner* 
peripheries of the sections 15 and 16 . 

The support plate 48 is then placed over the top of 
the jig and is brought down until it rests on top of the 
support plate 39. The bolts 58 are then inserted to securethe 
support plates If 8 and 39 to the support ring 26. When the bolt 
58 have been tightened down and the assembly is rigid, a 
wrench -Is inserted through the holes 59 in turn and the bolts 
47 are tightened down to move the annulus 45 downwardly. As 
the annulus 45 moves downwardly the conical bearing surfaces. 
^3 and ^6 are moved relatively to one another and the segments 
of the segmented ring 41 move outwardly and are deformed to 
engage and centre the section 16 and the intermediate ring. 

When this operation has been completed, the tubular 
section U| is placed over the top of the Jig and brought dowir 
to abut against the intermediate ring 15. The segments 5la of 
the segmented ring 5l are placed on the rabbetted edge of the 
support plate 48 and the annulus 54 is inserted between the 
segmented ring and the wall 53 of the rabbet. The bolts 57 are 
then entered and tightened down to centre the sections 14 and 

i5o 

The support plate 60 is then placed over the top of 
the tube and is brought down to rest on top of the support ring 
27. The first intermediate ring 13 is then placed over the top 
of the jig and is brought down until it abuts against the end 
of the tubular section l4.< The segments 62a of the ring 62 are 
placed upon the rabbetted edge 61 and the annulus 64 is inserted 
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;etween the segments of the segmented ring and the wall of the 
rabbet* Bie bolts 67 are inserted loosely to keep the annulus 
in place but are not yet tightened down. The support plate 68 
is then placed over the top of the jig and brought down until 
it rests upon the top of the support plate 60* The bolts 78 
are then entered and tightened down to secure together the 
support plate 68, the support plate 60 and the support ring 27. 
When the assembly has thus been rigidly connected, a wreneh nay 
be inserted through the holes 77 in turn and the bolts 67 nay 
be tightened down to move the segments 62a of the segmented 
ring 62 radially outwardly to centre the tubular section llj. and 
the first intermediate ring 13, 

When this operation has been completed the seotion 
12 is placed over the top of the jig and brought down to abut 
against the ring 13. The segments 71a of the segmented ring 
71 are placed upon the r abbe tted edge 69 of the support plate 
67 and the annulus % ia inserted between the segmented ring 
and the wall of the rabbet* The bolts 7$ are then entered and 
tightened down to centre the seotlotts 12 and 13, 

Hob support plate 79 ia then placed erer the top 
of the jig and is secured in place by the bolts 87. The 
flanged ring 11 ia placed over the top of the jig ae that it 
abuts the top of the first (tubular section 12. She segments 
of the segmented ring 6l are then placed upon the r abbe tted 
edge 80 of the support plate 79, and the annulus 81j. is placed 
in position. Che bolta 86 are entered and tightened down so 
that the segments of the segmented ring 8l are moved radially 
outwardly to centre and locate the flanged ring 11 and the 
first tubular section 12. Finally the top plate 88 ia plaoed 
in poaition and ia tightened down by the bolta 89 thereby hold- 
ing the whole assembly together lengthwise. 


It will be appreciated that as eaoh segmented 
ring is expanded to oentre its corresponding sections , the 
segments of the ring will deform in a manner similar to that 
described for the segments 33a so that the sections, when in 
alignment, will be concentric with the jig, truly circular and 
supported throughout their peripheries • 

The Joints between the various sections are now - 
effected by welding and any weld bead which is formed is ac- 
commodated by the peripheral grooves in the segmented rings* 

After the stator oasing has been assembled, the 
jig may be disassembled in the reverse order from that in which 
it was assembled* That is to say, the top plate 88 is first ? 
removed and then the support plates are removed beginninjg from 
the top and working downwards thus resolving the jig into its 
component parts* 

Instead of providing eaoh segment with radial 
slots, the segments may be made of inherently flexible material, 
the material being chosen with a particular application in 
view so that the material is more flexible than the sections to 
be centred* However, due to the probability of aueh flexible 
material becoming work hardened after considerable use it is 
normally desired to provide the segments with radial slots as 
hereinbefore described* 

It will be seen that the Invention provide a a jig 
in which a plurality of sections may be assembled and, notwith- 
standing manufacturing tolerances in the sections, centred so 
as to be tn*ly oiroular and concentric with the jig* Moreover, 
the sections are fully supported around their peripheries adja- 
cent to the weld thereby welding heat is dissipated, which is 
very important when sheet metal is being welded, and whereby 
the weld is supported during cooling and shrinkage and distor- 
tion substantially eliminated. 
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It will also be seen that the invention provides 
a jig which is simple in construction and in assembly and 
which may readily be used to locate a plurality of tubular 
sections of circular cross-section in coaxial end-to-end rela- 
tion. 

It will be understood that the form of the inven- 
tion herewith shown and described is a preferred example and 
various modifications can be carried out without departing 
from the spirit of the invention or the scope of the appended 
olaimso 
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fHE EMBODIMENTS OP THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY 
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: - 

1* A jig for the location of a pair of tubular sections 

of circular cross-section in coaxial and- to-ond relation, the 
jig comprising oircular support means about which the seotions 
are to bo placed end-to-end, a substantially rigid, conical, 
peripheral bearing surface of the support means, a segmented 
ring oarried by the support me an a, the outer periphery of the 
ring being in a position to engage the inner peripheral surfaces 
of the adjacent ends of both of the tubular sections, the seg- 
ments of the ring being more flexible in radial directions 
than the sections whereby, under outwardly directed radial 
loads, the ring may be caused to engage Substantially the 
whole periphery of each of a aid inner peripheral surfaces, a 
conical bearing surface on the inner periphery of the ring 
complementary to the oonioai bearing aurfaee ©f the support 
means, sad means to move the conical bearing aurfaee* relatively^ 
to one another in a direction to cause the serpents of the -vlfgP-*' 
to more radially outwardly to engage substantially the whole 
periphery of each of said Inner peripheral surf sees thus to 
centre the tubular sections # 

2# A jig for the location of a pair of tubular sections 

of oiroular eroas-aeotion in oe axial end-to-end relation , the 
Jig oompriaing • oiroular support plato having an annular 
abutment aurfaoe adjaeent to its periphery about which the 
aaotlona are to bo plaoed end-to-end, a segmented ring carried 
by the plate adjaoent to its periphery and outwardly of the 
abutment aurfaee, the ring having a eonieal inner peripheral 
bearing aurfaoe, the outer periphery of the ring being in a 
position to engage the inner peripheral supfaoea of the adja- 
oent ends of both of the tubular seotions, the segments of the 
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ring being nope flexible in radial directions than the sec- 
tions whereby, under outwardly directed radial loads, the 
ring may be oaused to engage substantially the whole periphery 
of each of said inner peripheral surfaces, a substantially 
rigid annulus mounted on the plate between the ring and the 
abutment surface, the outer periphery of the annulus hawing 
a conioal bearing surface complementary to the oonieal bear- 
ing surface of the ring, and means to more the oonieal bear- 
ing surf aoes relatively to one another in a direction to cause 
the segments of the ring to mowe radially outwardly to engage 
substantially the whole periphery of each of said inner peri- 
pheral surfaces thus to centre the tubular sections. 
3* A jig aoeording to Claim 2, in which the means to 

move the oonieal bearing surfaces relatively to one another 
comprises a plurality of screw threaded bolts passing through 
the annulus and being received in threaded holes in the plate* 
k* A jig for the location of a pair of tubular seotions 

of oiroular cross-section In coaxial end-to-end relation, the 
Jig comprising a circular plate about which the sections are 
to be placed end-to-end, the plate having a rabbetted peripheral 
edge, a aegmented ring carried in the rabbet around the edge 
of the plate, the outer periphery of the ring being in a posi- 
tion to engage the inner peripheral surfaces of the adjacent 
ends of both of the tubular sections, the segments of the 
ring being more flexible in radial directions than the sec- 
tions whereby, under outwardly directed radial loads, the 
ring may be oaused to engage substantially the whole periphery 
•f each of said inner peripheral aurfaoes, a oonioal bearing 
surfaoe on the inner periphery of the segmented ring, a sub- 
stantially rigid annulus interposed between the wall of the 
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rabbet and the segmented ring, the outer periphery of the 
annulua ha Ting a conical bearing surface complementary to the 
oonieal bearing surface on the .segmented ring, and means to 
move the conical bearing surfaces relatively to one another 
in a direction to cause the segments of the ring to move 
radially outwardly to engage substantially the whole periphery 
of each of said inner peripheral surfaces thus to centre the 
tubular sections » 

$• A jig for the location of a series of tubular sec- 

tions of circular cross-section in coaxial end-to-end relation, 
the jig comprising a central pillar around which ther sections 
are to be placed end-to-end, a plurality of circular support 
means surrounding and carried by the pillar, the support means 
being spaced apart along the length of the pilla^, a substan- 
tially rigid conical peripheral bearing surf ace of each sup- 
port means, a segmented ring carried by each support means, 
the outer periphery of e a oh ring being in a position to en- 
gage the inner peripheral surfaces of both of the abutting 
ends of an adjacent two of the tubular sections, the segments 
of each ring being more flexible in radial directions than the 
sections whereby, under outwardly directed radial leads, e«ch 
ring may be caused to engage substantially the whole periphery 
of each of said inner peripheral surfaces of an adjacent two 
of the 4ec tion si a oonieal bearing surface on the inner peri- 
phery of each ring complementary to the conical bearing sur- 
face ef its associated support means, each two complementary 
conical bearing surfaces constituting a pair, and means to 
move the complementary oonloal surfaces of each pair relatively 
to one another in a direction to cause the segments of a ring 
to move radially outwardly to engage substantially the whole 
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periphery of each of said Inner peripheral surfaces of an 
adjaoent two of the tubular sections thus to centre the sec- 
tions » 

6* A jig for the location of a series of tubular sec- 

tions of circular cross-section in coaxial end-to-end relation, 
the jig comprising a central pillar around which the sections 
are to be placed end-to-end , a plurality of annular support 
plates surrounding and carried by the pillar, the plates be- 
ing spaoed apart along the length of the pillar and each 
plate haying an annular abutment surface adjacent to its 
periphery, a segmented ring carried by each support plate ad- 
jacent to the periphery thereof and outwardly of the abutment 
surface, the inner peripheral surface of each ring having a 
conical bearing surface, the outer periphery of each ring be- 
ing in a position to engage the Inner peripheral surfaces 
of both of the abutting ends of an adjaoent two of the tubular 
sections, the segments of each ring being more flexible in 
radial directions than the sections whereby, under outwardly 
directed radial loads , each ring may be caused to engage sub- 
stantially the whole periphery of each of said inner peripheral 
surfaces of an adjaoent two of the seotions, a substantially 
rigid annulus mounted on each plate between the, abutment sur- . 
faoe and the ring carried by the plate, the outer periphery 
of each annulus having a conical bearing surface complementary 
to the conical bearing . surf aoe of an associated ring/ each 
two complementary conical bearing surfaces constituting a pair, 
and means to move the complementary conical bearing surfaoes 
of each pair relatively to one another in a direction to 
oause the segments of a ring to move radially outwardly to 
engage substantially the whole periphery of each of said inner 
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peripheral surfaces of an adjacent two of the tubular sections 
thus to centre the seotlons* 

7# A jig for the location of a series of tubular sec- 

tions of circular cross-section in coaxial end-to-end relation, 
the jig comprising a central pillar around which the sections 
qre to be placed end-to-end, a plurality of annular support 
plates surrounding and carried by the pillar, the plates being 
spaced apart along the length of the pillar, each of said 
support plates having a rabbetted peripheral edge, a segmented 
ring carried in the rabbet around the edge of each support 
plate, the outer periphery of each ring being in a position 
t© engage the inner peripheral surfaces of both of the abutt- 
ing ends of an adjacent two of the tubular sections, a oonical 
bearing surface on the inner periphery of each segmented ring, 
the segments of each ring being more flexible in radial direc- 
tions than the sections whereby, under outwardly directed 
radial loads, each ring may be caused to engage substantially 
the whole periphery of each of said inner peripheral surfaces 
of an adjaoent two of the sections, a substantially rigid an- 
nulus inserted between each segmented ring and the wall of 
the rabbet of its associated support plate, the outer periphery 
of the annulus having a conical bearing surf ace . complementary 
td the conical bearing surface of the associated segmented 
ring, each two complementary conical bearing surfaoes consti- 
tuting a pair, and means to move each annulus relatively to 
its associated support plate to move the segments of a ring 
radially outwardly to engage substantially the whole periphery 
of each of said inner peripheral surface^ of an adjacent two 
of the tubular sections thus to centre the sections ♦ 
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8« A jig for the location of a series of tubular sec- 

tions of circular cross-section in coaxial end-to-end relation, 
the jig comprising a central pillar around which the sections 
are to be placed end-to-end, a plurality of webs projecting 
radially from said pillar, each web having a plurality of 
steps spaced apart along its length, support rings secured 
to the steps, annular support plates seoured to the support 
rings, a substantially rigid conical peripheral bearing sur- 
face of each support plate, a segnented ring carried by each 
support plate, the outer periphery of eaoh ring being in a 
position to engage the inner peripheral surfaces of both of 
the abutting ends of an adjacent two of the tubular sections, 
the segments of each ring being more flexible in radial direc- 
tions than the sections whereby, under outwardly directed 
radial loads, eaoh ring may be caused to engage substantially 
the wbole periphery of eaoh of said inner peripheral surfaces 
of an adjaoent two of the sections, a oonioal bearing surface 
on the inner periphery of eaoh segmented ring complementary 
to the conical bearing surface of Its associated support plate, 
each two complementary oonioal bearing ourfaoes constituting 
a pair, and means to move the complementary eon leal bearing 
surfaces of eaoh pair relatively to one another in a direction 
to cause the segments of a ring to move radially outwardly to 
engage substantially the whole periphery of eaoh of said Inner 
peripheral surfaces of an adjaoent two of the tubular sections 
thus to centre the sections* 

9« A Jig for the location of a series of tubular sec- 

tions of circular oross-seotion in coaxial end-to-end relation, 
the jig comprising a central pillar around which the sections 
are to be placed end-to-end, a plurality of webs projecting 
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radially from said pillar, aaoh web having a plurality of 
steps spaced apart along its length, support rings seoured to 
the steps, annular support plates seoured to the support rings, 
eaoh of said support plates having a rabbetted peripheral 
edge, a segmented ring earried in tho rabbet around the edge 
of eaoh support plate, the outer periphery of each ring being 
in a position to engage the inner peripheral surf aoes of 
both of the abutting ends of an adjacent two of the tubular 
sections, a conical bearing surface on the inner periphery 
of eaoh segmented ring, the segments of eaehrring being more 
flexible in radial direct ions than the sections whereby, 
under outwardly directed radial loads, each ring may bo 
oaused to engage substantially the whole periphery of each 
of said inner peripheral surfaces of an adjaeent two of the ■ j§ 

sections, a substantially rigid ahnulus inserted between oaeh 
segmented ring end tho wall of the rabbet of its associated 
support piste, the outer periphery of each annulus having a | 
conical bearing surfaoe complementary to the oonioal bearing 
surface of its associated segmented ring and means. to more 
eaoh annulus relatively to its associated support plate to | 
move tho segments of a ring radially outwardly to engage 
substantially the whole periphery of eaoh of a a id inner peri- 
pheral surfaces of an adjacent two of tho tubular sections 
thus to oentre the sections* 
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